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&lxm<7)%,'?Mz*.-yyij vrth fj »,7V yy% 

m%,Mm%&m±.t,zytx#- y bt ixmitth^g. 
&zmiKftm&mwiz&^z. 

[ mm 2 ] mm 1 zmotm&ikmzti^x , 

iis^^«5i$: ?rt £ £ t 1 1 sateens. 
[ m$« 5 ] M&g 1 , 2 , 3 a fctt 4 lawowisaai 

t> 1 wtfi. ■ m^mmzmmx-m^tih ztz 

im;m6] msmi. 2, 3, 4±m±5M&&>%5& 

xtn-^yj vtmzifthJijxvyxtmm** 

0<L/f s<0. 1 

[Jft9ai¥flftR9U 
[0001] 

[0002] 



(2) ^2 00 1-7 50 3 2 

2 

tMtfS.-thuyx (^&m^yx) it % ftfflttA^y 
mz^ 0 immLici 0 s v yxm<nm^w&&ipg. 

[ 0 0 0 3 ] zzx\ mmmuyxnmgmzttoM 

Ml£cO$Zitlt. TEVyXtnX' yxt X'K\ VZfflZft 

mfrhmftfflzw$>7m±.iz, mmm>^.m^> 

Xtm<7)si7-£frz>®tiimuyX$:W,ffilX . «s 

20 k*«Jai^fltV^* (^¥8-1 6 0 3 3 0#^fg, ft 
m*8-2 92388^^5) ££T% »W¥8-1 
6 03 3 0^4»BiE««jBaailBi. 

foiwtm-<Dft¥%co^?nMz®m&-%mzn 

30 tlX^l. ttc. ftmW-8-2 9 23 88^mtm 
[0004] 

mmizimztitzffimmmx'ii. trntitMimk. 
omz&m z timiEmmmm u yx\± N gij^s^-ifi] 

tti)ffliEfflwyx<i, uyxmrnm^mmmx-m 

[000 5] aWKB{JiJ2JW»K«»=fir§<XfcfcO , C» 
50 aE*l^tffflfi^^rtO«^ffltfa*3^^tf5±^T' 
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[0006] 

IS* -y 7° U b ±IBfflrtlSStiB<^iat:»« $ ft 

TV*(lt»Bi>. : 

[0007] jjem#« l MUKimmmizti^x , 
7^7* -^m^-tmrnrnvyxbTi-^y a ? . 

tfTH*EtffJH-iifc*tff* UV(»KB2 ) , : *L 
2. 3ifcli4fcffiS3fcjt£SSHfc;l3V> 

x . mE3&mp>ri'k? a 7 ?®<7y>&< bhim 

UW»*JH5) . JJEItOTU. 2, 3, 4 4 

fcl45fcffi*3l^28g»ciJVvc. Ti-*y A >y?W£ 
^■fhW^vyXbr-f^y a v^m^^hiivX 
V vXQimmt: Lit, » iE*P3R±»OM**^|ft| 
<0&£Sg?t£f stLtefc*, 0<L/fs< 

0. 1 mfcttzbttm (msme > . 

[0008] < 
£>#5l? S-^mfesE t, L < UKMBlBfeJR* & v *UflHHB0fc 

ic^iLtMwmt* 77-y vy-thii 7 r'j 
>y%&ik2b. i)vTvvym%2frt>oym.*m 



) $111200 1-7 503 2. 

4 

ZKbh^m-gfrmziEco'-ty-Zft^Ti-^y \ 
Wk^'thijyxWM.VyX3 b b b t lit 

* 1 s ±ifi# 7 r y 2 1 ±ieiii6jKi« 5 a 

[ 0 0 0 9 ] X*l t LT{i¥gttU~W8 

^ft&tf. ^SftX-f *- K (LED) ^fiJffl-tSi 
t tT* * . * 7 7° 'J 2UJH»*£ ^4«8R 

oi^yXT'lf)SStL£*77'yy^yyx-C'j> , 9. 

* 7 7* D y ^u>X2 teifj x v yXTt>ffl&m\sy x 
vyxx'%ifcthzbmtL\K tfz, mumm 

**<(B«ii±ska«-*) . mmmmtmx^tLx 

cofflfe^L. 02 CO ( a) i^frlSKDTfflfcRBBL 
Jt*»HRV ( b ) ffl^ESrifilcoTfflfcSSBLfcateBH 
t^-fJ: 3 * 77'U >7\syX2frt><7> 3 mzm%. 

iE)m (miwmmz-mztttfo) (ckjrlt, * 

>tMb LxmLW&ttW*3>mk OKU ^55-) 

5-5<o«aiinEK:J:0*«i«ftWt«l*]-r&. * 

015 2 H«^Srff®fcf iJJfrC£ § . j^BS«3l£¥^ 6 
\±.mi<nmX'\t2&<ry%&\ < >yX6&, 6b£J:Dfi 

7-5*>6«ffi|6|ftjfc£1&jtSB57 (i/-f-7'jy^ 

hi:LTm3t-ri». ^3^«3K^^6{4, 2$tf)^ 
yXOiffl^-artRS^-f s l^^yXTflS^LTtO, 3 
MLh<7) U >XTli«t S CI i: t l> . ttz. lttBl 

t *3E*SfR3fe*jR 6 «• 2 tfcfl^E P >"X 6 a , 6 b t'fil 
Wit ( V-7Vta . f ^Ittt) OKtfO/iWc, /Jwfir 
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[ooio] x&m&mwKhimB&a 3 to 
v vcbm** .mi. 2 tc**j: o iz . MiE3t^^ 3 

no (^Uy#TB«r*tr) ttthtiyxmmJDsVX 

3 b a> 4>tt j£$*it * o . swt&g<7>»c# a 
ifitmj^»CIiEt^< . 1*7^.7 -j •/ ?®co 10 

[00 11] *EE3e*iR3WJBEU>X3a, 
3b£7**7^ y?ffifc^£fcfcJ:9&^||#f# 

Kb, 

•y ?VMi&Rti9JI fc Jdit* * J: 3 fcfr ■* t S fc .• ft 

[ 0 0 1 2 ] it:, mmmm (aus* m.) <wzm 
fci¥d7imm%¥%6 (M^h-yx6a, 6b) com 

we%¥% 3 ti effliE'ts 4><ot* 0 , mm® i# 30 

raw* ( l^ftTcoMti-rtivimm) it^&mzm 

iz..Mm®.m&6mtiL-tzi&t)s>x6a, 6b 

7-y-* 7 -f »/ 7 ffl ( 01*. ». l-U-f ?)Vm*? 
«B* h EM r^ffl ) i UT , 04 fcijcf J: o t&ffijgffl 
**5M*tt ( 0-TVt<, Itftttt) $rif«Wfc¥ttf£ 

[ 0 0 1 3 ] mz. 01 . 2 fc*-ftiMgW3bg£8HC 
fcWC, 7tt7< 'y9M^tim^^miEUyX3 
atTT-^7 4 v?m:ttbmxWi&jD/VX3 b 

ffl««iIE 1/ >X 3 a t ^7 X«ffliE U ^ X 3 b ^ ffljE 
>y h 3 c X'-Mzmtb X o izm&tb . 
WID£f3U-v h 3 ctfM^fcPJfflfftfcffllSL 



5. 

[00 14] ££T\ «GE*5fi»3&lt«-t4«DEU>' 
X3a, 3bSr03t^-r«t'5tCi^-y h3ct'-ftK 

3 COMMIE u yX 3 a t #7 XSSIffiE U ^X 3 b £ 
v h 3 c T-ft(cfi9fr« c 1 1 J: 0 . «E 
%&3h 3 rtT«4-f * iffiiP!Hte£*tt(tl)IBttfc:?#> 

»PS^t^«t 1 1. £ t tei •) , «iE3t^ 3 

^a.- .y h 3 c mzmmn t % c . ± • u^a^ 

3 ) . 

m*ftiz®mm%ffimztb zti,zx<o, miEm 
(mm ) . 

[ooi5] tzbx\ ifi^. u-if-ry V9*?*J 
? t\sW*w§<mim$8kmzi5 wxvmi jk*<m $. 

S-JbWtt*, 12 0 0dpi ( H 'y K/>f yf-) 

*^{c*fJS-rs^t;{4«t^lf±w*x^'y hox 
-■K-y hfSSr'Mgft-rS^^fc 0 , -?-^^i6t(±3t^ 

r^*I^J4/I^3Kx^-y b {OK 9 Sitr-I t *«T*^ 
1fjEl^>'XcOT-7- ; E7 •y7ffic7)^< 1 1> 1 Efi. ± 
J: OftftWKJl. ttiE*^3^«^-ri»fflIUyX3 

a. 3b*>\ ±MMi,ft£tzmmmMzmm% 

*4 (»*«5) . fflIE*^<7)m(*W^i6Mif*ai 
■f ft**. £«Wfc*5i»vCfci. ffiJE^^cotHg^l^yX 
3a(7)3eAWIl (*-y7*»Jy^WyXM) OGQ^r-ft 
7 -f •y7E2r ! t^ho^ ^ffifc-f SitfcJ; OSffiiK 
HfcafffcttEL-ai*. jSj. 05{i. fflJE3K¥^3«0 
ffill»iEU-yX3 anftAmtomtOTi-*? < y ? 
ffltc (a) jl^RMOhn^^Bff^fflV^^-i:. 
( b ) Mfn-f ^>ffi5rfflv>7t:^^EiRm5r^L 
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of s(y,z){±; ±^tmi,zmmm Y<nm.t,zti 

[0017] OTT'tis ±ii3EMmmmtt* f m 

&1iftcoim£Y . Rgt^g^Km s iS&O^* Am 
1, Am2, Am3, Am4, Am5, -btbtt. ftffl^ft 

(1) 



[0016], T. ±ffittIE3^ 3 <7)ffliE^ >X 3 
a , 3 b^. *S*Sf^^ 6 cnle&Xs yX6 a, 6b 

izmmztihvm hen yivm^vyxmrn^^M-t 
m&iizmfezh&hcox-izz^. i-yxmzmm-ti 

f (Y,Z) = fn(Y) + fs(Y,Z) 

i -f 4 . .1 .1 T\ Mha-f ?7l--ffl<7)±5£iE$rffl ( U >- 10 

X=f (Y,Z) = fra(Y)+fs(Y,Z) 
. f m(Y)=(Y"2/Rra)/(l+v r {l-(l+Kra)(Y/Rni)-2n 

+ Ami • Y+ Am2 • Y'2+ A m3 • Y ~3+ A n4 • Y ~4+ A nS • Y "5+ • • (2) 
(2)5*?% $$C#CD$$fc: Ami, Am3, Am5, --Offlft. XlZ&UX* (Htlf ry^j fj ryzj J i"y~ 3j Ji 
*>#0T'&^ £ , Wmtiijgt^l^WW r Y 3 j t ^ JJBf s(Y.Z)tt] fiTFOi 3«c 

#fc&4. 4fc, flSti^OfiKSt : -A'n2. Am4, Am6, 

fs(Y,Z)=(Z"2-Cs)/(l+/-{l-(l+Ks)(Z-Cs) A 2}] 

t(F0+Fl-Y+F2-Y"2+F3-Y'3+F4-Y"4+.- ) 

+ (G0+G1.Y+G2.Y'2+G3-Y > '3+G4.Y"4+.- ) 

+ (H0+H1.Y+H2-Y~2+H3-Y'3+H4-Y~4+-. ) 

f(I0+Il'Y+I2-Y*2+I3-Y x 3+I4 

+ ( J0+ J1-Y+ J2-Y*2+J3-Y"3+ J4 

+ (K0+K1.Y+K2-Y"2+K3-Y*3+K4 
+ .. 

• ZZX\ 

C s= «/ RsO) + B 1 • Y+ B 2 • Y~2+ B 3 • Y~3+ B 4 • Y~4+ B 5- Y~5t 

Ks=Ks0+Cl-Y+C2-Y"2+C3-Y~3+C4-Y~4+C5-Y~5+-- 
TftOs r RsOj 14, 3t«lS:*tfil^Ellffflrt{cfc{tS 
3£*&S$¥@-C&$. Y^ftfcOflijgtBl, B 
3.-B5. •• Wffiu6***0JajW)k*. IH^SWffirt^ 



•Y~4+. 
•Y*4+- 
•Y"4+- 



•Z 

■Z"2 
•Z-3 
•Z"4 
•Z"5 
•Z% 



(3) 

(4) 
(5) 



1. C3, C5, F1,,F3. F5, Gl. G3, G 

o imv*>& t § . m^mmmm^^mmzn 

VMEUyX (aUHKPVX) 3aiDAItM!£±KO 
%&%6(02'X7)j&E]s>X6a., 6bcr>4muyX ■ 40 
4. 

[0018] «fc*WHTtt, H 1 - 3 fciS-fflUS*)* 

>-x 3 a t r -r* 7 -f y ? m a # 7 x u >x 3 b 

££M£ f s t Lfcfc & . WT<Wftfr : 

0. 005<L/f s<0. 1 * 



X\ ±IS^fto±Rgcr)0. ltfiiit. iSSK»fc:J: 

E 5 a t miEit&3k 3 OGkOSggt*** < ^ 9 f #4 
^-f7>7h<7)|iJ^$-S}t4„ THO0. 005S- 
S^.4tffiflg^yX3 aOMO^'V-^gi <^r0-t 



L/fs=l. 0/131=0. 0076 
T'*>4. 

[0019] ^T. Ja±CKBBLfctt«o*|EBBffi4* 
^l9SBc*5V^. *CE«96jfi3fc:J:0a«WE*tT-> 

[00203 
[^1] 
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sat 



SIS 



45°C 
10°C 



10°C 



lot: 



45t 



h=150 



-1.04 



1.15 



-0.J8 



023 



h=J2Z7 h=76.7 



-1.01 



1.12 



jj S g a $ [mm] 



-1.07 



-0.18 



0.16 



1.18 



1.46 



-0.14 



0.14 



-0.18 



0.28 



h : teE s T : J&gfc 

[0021] 

[SS5fe0J] OT^s H 1 - 3 fc* Uzmf£<7m£&%E 
^X. m 1 tt*«*U-1f "C* 0 , : 6 5 5 

n*>\smizm$titem.m&<7)tf7zisyx <fd 

10) ttridEMiUf =2 2. 0mm. mm 

X2cotBlfffl^UyXffi^M#^oiLt. *E*¥* 
3OffiSi»*iEUyX*3 a<50Altaffl!l&SS^l. m 

ffl£Bi#^3, tfi§ffl«£ffi#^4£i^ flM 

•t&20C7)^SU>'X6a, 6b{±. AS*E»£)lIfc: 
ffi^f£6, 7. 8, 9ki-&* 

[0022] 5 mm-htfv 3>s y-m 

S (BrtlRffBR : 6ffi N rtSmffi : 2 5 

OiftH**, **UyX6a. 6b<oft»fc¥firfc&S 
tin* iJa^HtfllfilRltffitco^fflH) fcti, ± 
ffiJKttSTfilKBEK : 10. 7 mm jtfi; ±jQE6r|ftltclE 
St: 2 2. 69mm«*r0^o m%M<7)±%,* 



h=0 



m 



-1.24 



1.42 



-0.14 



0.13 



-0L11 



0.21 



h=-76.7 



-T.07 
1.18 



-1.27 



1.45 



-0.14 



0.14 



-0.17 



0.23 



h=H22.7 



-1.01 



-1.30 



1.46 



-0.16 



0.16 



-0.23 



0.32 



h=~150 



-T.02 



-1.27 



1.35 



-0.22 



023 



-0.10 



0.23 



sate 



2.37 



2.79 



0.45 



0.56 



WEl/VX3a 
ffi]£l>>X3b 
MftRMtM 5 a 

^3SEUVX6b 



[ o o 2 5 ]■ ±mmmniLuyx3 *m i 

fiI^2EU>-X6a. 6b^m6ffl^ft9ffi^3» 



Attfc) 146-OJBtC**. ifc. BfcJi-3 8*-H-3 

[0023 ] ME^miifotmi : f = 1 3 1 mm ; 
«HB»0«Elx>X3a|±. g#r$: n«l. 
20 52 7 1 6X^0, S#^T^lffi^[H^^^hQ 

1^X3. bJi. mV»i n=l. 5 1433 2 (BK 
7 ) 0 . fflWTJ^j&ffliJBttO h D-f ^ffl s . 

•• -5«j^3t*uyX6 aJi, TO$&T*Jg#r* : n = 1 . 

52716 t*j> d . b»? -em 6 mmmtcom. V u 

V>Xb bli, WnHRTliBff* : n = 1 . 5 2 7 1 6T 

30 *>o, M^x^m^\^mm<n^mwmm 

^S^^WvXr-^SrWTt^-r. 
[0024] 

x 

3.0 
1.0 
3.0 
140.64 
72. 560 
31.572 
81.808 

8 -239.054 -78.986 9.854 

145.001 

TiJO. Mitf r E -i5j li r x 10-15 j 
[0026] 



Rm 
-100.9 
oo 
100.0 



-242.186 
-83.064 
-239.054 
-218.790 



RsO 
-17.76 
oo 
15.0 



242.337 
138.908 
-78.986 
-26.516 
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1 1 
Si®: 

Ami, Am2, Am3, Am4, Am5, *> = 0 
B2=-2.9712E-05 , B4=-8. 5101E-07 , 
C0=1.8861E4O0 , Cl=4.5792E-02 , 
I0=-3.0182E-05 , I 1=-9.6650E-07 , 
K0=-1.4683E-06 , K1-4.9604E-08 , 

[0027] 

H6E5 : 

Am2=6.9335E-01 
Am8=-2.6877E-14 
B2=- 1.0850E-05 
B8=-1.1955E-15 
B14=-2.8072E-25 

[0028] 1 

357®: 

Am2=-2.3702E-01 , 
Am8=6.1916E-16 , 
Bl = 1.1285E-05 
B7=1.6093E-15 

[0029] 

Am2=-9.0813E4O0 , 

Am8=-1.5020E-16 , 

Aml4 = 5.7340E-30 , 
■ B1-1.5474E-06 
• B7= 2.5220E-17 

B13=-1.6452E-29 , 

[0030] 



mm- 






Am2=-7.4453E-K)0 , 


Am4 


=-7.0557E-08 


Am8=-1.3606E-16 , 


Aml0=-5.2312E-21 


Aml4=-2.4196E-34 






B2=-1.1619E-08 , 


B4 = 


=-2.2670E-ll 


B8=-4.5789E-20 , 


BIO 


=-3.8438E-24 


B14=-5.8757E-32 , 


B16 


=1.1024E-36 


CO— 3.1492E-01 






I0=3.1657E-06 


11 = 


-1.3699E-09 


I 3-4.1379E-12 , 


14 = 


3.0682E-13 


I 6=-1.1934E-16 , 


17= 


4.3896E-18 


1 9=-1.2026E-21 , 


110= 


=-2. 1378E-24 


I12=7.8714E-28 . 


113= 


=-1.3127E-29 


I 15=5.1005E-34 , 


116 = 


=8.2218E-36 


1 18=-1.9700E-40 






K0=3.3658E-O8 


Kl = 


5.7068E-11 


K3=-1.6517E-13 , 


K4- 


-6.3184E-15 


K6=-1.4550E-18 , 


K7= 


-1.9660E-19 


K9= 5.6936E-23 


K10= 


=-9. 5063E-25 


K12=1.3624E-28 , 


K13 = 


=7.2210E-31 


K15=-3.1157E-35 . 


K16= 


=3.8226E-37 


K18=-5.7217E-42 







, Am4=-3.7002E-O9 

. Aml0=3.2892E-18 

, B4=4.4623E-09 

. B10=1.43i8E-18 

, B16=1.3039E-28 



Am4 = 5.2751E-08 , 
Aml0=-2.1272E-18 
B3=8.2414E-09 
B9=1.0336E-19 
20 

Am4=-1.3697E-10 , 
AnlO=- 1.2669E-21 , 
Aml6=1.6885E-33 
B3=2.8010E-10 
B9—3.6112E-21 . 
Bl5=1.7857E-33 . 
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B6=4.1938E-09 
C3=-5.6507E-04 
I 3=1.2955E-08 
K3=1.2755E-08 



Am6=5.3962E-12 

B6=-1.4980E-12 
B12=- 3.5225E-22 



Am6=-2.0673E-13 
B5=-8.3701E-12 



Am6=-1.0361E-12 
Aml2=-4.0301E-25 

B5=-1.2492E-13 
Bll=2.9135E-25 
B17=-1.0747E-37 



Am6=1.9461E-13 
Aml2=-2.0517E-29 

B6=-L5740E-15 
B12=- 7.4648E-28 
B18=1.5980E-40 

I2=1.2086E-10 
I 5=-7.2697E-15 
I8=1.3145E-20 
I ll=l-7132E-25 
I14=-1.2411E-31 
1 17=-7.8048E-39 

K2==-1.1867E-11 

K5=3.0942E-16 

K8=3.0045E-21 

Kll=-8.6717E-27 

K14=-1.0155E-32 

K17=5.4542E-40 



06/01/2004, EAST Version: 1.4.1 



1 3 

[0031] 

mmt^yxt. ^<t«»HieBri«ncjEwx7-t 
t i i JttrU * 77-y >^3t^mtff ftRSrtaop^c 

i t fc J: 0 , ttftmit^mk -f&Zk S fc*> . i 
[0032] li«)»2t:ffi*3Kjetaatfc:i3^Ttt. ± 

vamisyxtTi-ty <-v?mzimtf5x),>x 20 

■raftrflHt**** i tic J; 0 . «E***rtO«il|iR 
5fc«43teae6Blt:*jv^T{i, ±EI»*fl|l. 2, 3 



(8) ^HB200 1-7 503 2 

14 

mm6izm%mmmzt3^xa. ±ge» 
mi, 2, 3, 4ttzti5mmzMtx. t+*7 

< ■>7WZGtmmuyXb7i-*7 < y?M** 

ti#7xy y xcommmz l 1 1 , »je*^^o 

»J£iE*m*MIIUi5[fc** f s t Lfc t « . : 0 <L 
/fs<0. l^Mfi-fS^ttiO, WJRH5r^*f 

[Hffl<o«JMrl»!in 

[HI ] *^B^-H^®Sr3F-tglT"?)-5T. 

[02 ] 0 1 izm-t%j&®m<D txm^m^mtmiz 
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system of an optical system, and a light spot having a small diameter can be 
formed on a surface to be scanned regardless of temperature change. 

SOLUTION: As to the optical scanner provided with a light source 1 , the 
optical system 2 coupling a luminous flux from the light source to the 
successive optical system, an optical deflector 5 reflecting and deflecting the 
luminous flux from the coupling optical system by a deflecting and reflecting 
surface 5a, a scanning and image-forming optical system 6 condensing the 
deflected luminous flux by the optical deflector on a surface 7 to be scanned 
as the light spot, and a correction optical system 3 self-correcting the 
focusing position deviation of the light spot on the surface to be scanned 
caused in accordance with the ambient fluctuation; the system 3 has at least a 
pair of a resin lens 3a having an anamorphic surface having negative power both 
in the main scanning direction and in the sub-scanning direction and a glass 
lens 3b having the anamorphic surface having positive power at least in the 
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(54) OPTICAL SCANNER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize an optical scanner by which focusing position 
deviation in main and sub scanning directions caused in accordance with the change of 
ambient temperature can be self-corrected in the entire system of an optical system, and a 
light spot having a small diameter can be formed on a surface to be scanned regardless of 
temperature change. 

SOLUTION: As to the optical scanner provided with a light source 1, the optical system 2 
coupling a luminous flux from the light source to the successive optical system, an optical 
deflector 5 reflecting and deflecting the luminous flux from the coupling optical system by a 
deflecting and reflecting surface 5a, a scanning and image-forming optical system 6 
condensing the deflected luminous flux by the optical deflector on a surface 7 to be scanned 
as the light spot, and a correction optical system 3 self-correcting the focusing position 
deviation of the light spot on the surface to be scanned caused in accordance with the 
ambient fluctuation; the system 3 has at least a pair of a resin lens 3a having an anamorphic 
surface having negative power both in the main scanning direction and in the sub-scanning 
direction and a glass lens 3b having the anamorphic surface having positive power at least in 
the sub-scanning direction, and is set between the system 2 and the surface 5a. 
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2. **** shows the word which can not be translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The light source which emits the flux of light, and the coupling optical system which carries out coupling to the optical system after changing the 
flux of light from this light source into the parallel flux of light, the abbreviation convergence flux of light, or the abbreviation divergence flux of light The 
light deflector which reflects the flux of light from this coupling optical system in a deflection reflector, and carries out a deflection scan, In light-scanning 
equipment equipped with the scan image formation optical system which condenses the deflection flux of light by this light deflector as an optical spot on a 
scan layer-ed, and the amendment optical system for carrying out self-proving of the focal location gap of the optical spot on the above-mentioned scan layer- 
ed accompanying an environmental variation etc. The lens made of resin with which the above-mentioned amendment optical system has an anamorphic side 
with power negative in a main scanning direction and the direction of vertical scanning, Light-scanning equipment characterized by having at least one pair of 
glass lens which has the anamorphic side which has forward power in the direction of vertical scanning at least, and being installed between the above- 
mentioned coupling optical system and the above-mentioned deflection reflector. 

[Claim 2] Light- scanning equipment characterized by holding to one the amendment optical system which consists of a lens made of resin which has an 
anamorphic side, and a glass lens which has an anamorphic side in light-scanning equipment according to claim 1 by the attachment component. 
[Claim 3] Light-scanning equipment with which amendment optical system unified by the attachment component is characterized by having the structure in 
which migration adjustment in the direction of an optical axis is possible in light- scanning equipment according to claim 2. 

[Claim 4] Light-scanning equipment with which amendment optical system unified by the attachment component is characterized by having the structure in 
which revolution adjustment in a direction vertical to an optical axis is possible in light-scanning equipment according to claim 2. 

[Claim 5] Light-scanning equipment with which the 1st [ at least ] page of the anamorphic sides of amendment optical system is characterized by the Lord and 
the direction of vertical scanning consisting of the aspheric surfaces in light-scanning equipment according to claim 1, 2, 3, or 4. 

[Claim 6] Light-scanning equipment characterized by satisfying condition: 0<L/fs<0.1 when the spacing of the lens made of resin which has an anamorphic 
side, and the glass lens which has an anamorphic side is set to L in light-scanning equipment according to claim 1, 2, 3, 4, or 5 and the focal distance of the 
direction of vertical scanning of the amendment optical-system whole system is set to fs. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Field of the Invention] This invention relates to the light- scanning equipment applied to the write-in optical system of image formation equipments such as a 
laser beam printer, a digital copier, and facsimile, a measuring instrument, test equipment etc 
rnnnoi w i r > 



[0002] 



[Description of the Prior Art] The flux of light from the light source is deflected by the light deflector, it condenses as an optical spot on a scan layer-ed by scan 
optical system, and the light-scanning equipment which scans a scan-layer-ed top is widely known in relation to a laser beam printer, a digital copier facsimile 
etc. trom the former. In such light-scanning equipment, it has the intention of the activity of the lens made of resin in order to realize the object which reduces ' 
lens cost, and a special ens side configuration. Although the special lens side configuration is variously proposed for the purpose of amendment with the lens 
(scan image formation lens) good [ uniform properties, such as a curvature of field and linearity, ] which constitutes the scan image formation optical system 
which carries out image formation of the deflection flux of light on a scan layer-ed especially, in order to realize such a special lens side configuration the lens 
made of resin is suitable. On the other hand, there is a problem that the curvature and refractive index of a lens side change and the focal location of the optical 
spot on the lens engine performance, especially a scan layer-ed changes with the volume changes accompanying a temperature change in the lens made of 
resin, like common knowledge. Change of this focal location increases the diameter of a spot of the optical spot on a scan layer-ed produces beam **»* and 
becomes the cause of reducing the resolution of light scanning. >r 
[0003] Then, since it generates conversely mutually with a positive lens and a negative lens, in order that change of the focal location accompanying the 
temperature change of the lens made of resin may amend change of the above-mentioned focal location, arranging the scan image-formation lens made of resin 
and the lens made of resin with the power of reverse on the optical path from the light source to a light deflector, and offsetting change of the focal location by 
the temperature change of a scan image-formation lens is known (JP,8-160330,A, JP,8-292388,A). Light-scanning equipment given in JP.8-160330A here It is . 
a configuration containing the light source, an incident light study system, deflecting system, scan optical system, and a scanned medium. An incident light 
study system The first optical system which makes the divergence flux of light from the light source the parallel flux of light (collimate lens), It consists of the 
second optical system to which image formation of the light from the light source through this first optical system is carried out near the deflecting system in 
the direction of vertical scannmg, and is considering as the configuration containing the optical element made of resin (lens) which has negative power in the 
direction of vertical scanning at either the first optical system or the second optical system. Moreover, in the 1 st image formation section which carries out 
image formation near the deflection location of deflecting system, scan optical equipment given in JP.8-292388 A has negative refractive power only in the 
direction of vertical scanning, is equipped with a negative lens made from resin, and is considering it as the configuration which performs temperature 
compensation. r 
[0004] ' ' • 

[Problem(s) to be Solved by the Invention] However, With the light-scanning equipment indicated by the above-mentioned conventional technique since the 
lens made of resin for amendment arranged between the light source and a light deflector is a lens which has negative power only in the direction of vertical 
scanning and did not have power about the main scanning direction, the focal location gap (gap of the image formation location of an optical spot) of the main 
scannmg direction accompanying the temperature change of a scan image formation lens was not able to be amended. Moreover, since the lens for amendment 
in the conventional technique constituted the lens cross section from a usual radii configuration, it had the problem of having degraded wave aberration on the 
contrary and becoming the hindrance of minor-diameter-izing of an optical spot with the lens for amendment. 

[0005] this invention be make in view of the above-mentioned situation, also when the lens made of resin be use for the optical system which carry out image 
tormation of the deflection flux of light on a scan layer-ed, carry out self-proving of the focal location gap of the main scanning direction accompanying 
change of environmental temperature and the direction of vertical scanning in the whole system of optical system, and let it be a technical problem to realize 
[0006] SCanmn8 e 1 ul P ment wh,ch can form the °P ticaI s P ot °f a minor diameter on a scan layer-ed irrespective of a temperature change. 

[Means for Solving the Problem] As above-mentioned The means for solving a technical problem, the light-scanning equipment concerning this invention The 
igh source which emits the flux of light, and the coupling optical system which carries out coupling to the optical system after changing the flux of light from 
this light source into the parallel flux of light, the abbreviation convergence flux of light, or the abbreviation divergence flux of light, The light deflector which 
reflects the flux of light from this coupling optical system in a deflection reflector, and carries out a deflection scan, It has the scan image formation optical 
system which condenses the deflection flux of light by this light deflector as an optical spot on a scan layer-ed, and the amendment optical system for carrying 
out sell-proving of the focal location gap of the optical spot on the above-mentioned scan layer-ed accompanying an environmental variation etc And the 
above-mentioned amendment optical system has the lens made of resin which has the anamorphic side in which a main scanning direction and the direction of 
vertical scanning have negati ve power, and at least one pair of glass lens which has the anamorphic side which has forward power in the direction of vertical 
m™^ 8 u T u ' S insta,led between the above-mentioned coupling optical system and the above-mentioned deflection reflector (claim 1) 
0007J In the light-scanning equipment concerning above-mentioned claim 1, it is desirable to hold to one the amendment optical system which consists of a 
lens made ol resin which has an anamorphic side, and a glass lens which has an anamorphic side by the attachment component (claim 2) And in the light- 
scanning equipment concerning above-mentioned claim 2, it is desirable that the amendment optical system unified by the attachment component has the 
structure in which migration adjustment in the direction of an optical axis is possible (claim 3). Or in the light-scanning equipment concerning above- 
mentioned claim 2, it is desirable that the amendment optical system unified by the attachment component has the structure in which revolution adjustment in a 
tl i T I" i '? a " Tu aX ' S ,S P u° SS,b ^ e (da ' m 4X Furthermore - ^ the light-scanning equipment concerning above-mentioned claims 1, 2, 3, or 4, as for 
Z££. . f J ?T of anam0rphlC u de , S °, f amendment °P tical s y stem > il is desirable that the Lord and the direction of vertical scanning consist of the 
asphenc surfaces (claim 5). Moreover, in the light-scanning equipment concerning above-mentioned claims 1, 2, 3, 4, or 5, when the spacing of the lens made 
of resin which has an anamorphic side, and the glass lens which has an anamorphic side is set to L and the focal distance of the direction of vertical scanning of 
the amendment optical-system whole system is set to fs, it is desirable to satisfy condition:0<L/fs<0 1 (claim 6) 
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* [0008] 

[Embodiment of the Invention] Hereafter, the configuration of this invention, actuation, and an operation are explained to a detail with reference to a drawina 
Qr^ngJ. ,s drawing showing 1 operation gestalt of this invention, and is the optical arrangement explanatory view having developed an ^sho^rangSn, 
of the optical system which constitutes light- scanning equipment at the horizontal-scanning flat surface (flat surface parallel to an optical axis ana 3 

ZSSSS^i t C h UP HK 8 0Pt , ,Cal SySt6m 2 Whi n H Ca T, eS u° Ut COUP ' in8 t0 the ° ptiCal 8yStem after the °P tical V"™ sh °™ drawin g 1 change into 
lif, he n,fv nflS ' *l fT™ 'Ttu 86 ,"^ ^ hght ' ° r the abbreviation ^crgcn C e f«x of light the flux of light from ThTiig^ource 1 which 
IT, !? t H 8 n ' i ' 8 r^ S0 T h ThC ' ,ght defleCt ° r 5 Which reflectS the flux of H 8 ht from the cou P' in 8 °P tical Astern 2 by deflection reflector 5a 

2™' * deflect ! on 8can > » has tbe scan '™ge formation optical system 6 which condenses the deflection flux of light by the light deflector 5 as an 
°nSn« , f 6 SC3n H ' amendment T iCal s V stem 3 for ^ing out self-proving of the focal location gap of the optical spot on the aLe- 

mentioned scan layer-ed accompanying an environmental variation etc. And the amendment optical system 3 has correcting lens 3made of resin a which has 

b SSfl SalU^S? TTIT^ ''"I 0 " "* ° f ^ »» w n688tive P ow «> a " d * least « P* of glass corSng ens 

3b which has the anamorphic side which has forward power ,n the direction of vertical scanning at least, and is installed between the above mentioned 

L 0 sta1kd^7ne C eded y above-mentioned deflection reflector 5a (claim 1). In addition, a sign 4 is a plane mirror for optical-path bending, and is 

[0009] Here, although semiconductor laser is used as the light source 1, light emitting diode (LED) etc. can also be used. The coupling optical system 2 is a 

ZftSLTf!?, "TS ^ kT ° T ^° ° r m ° re ' enSe „ S ' and h Carri6S ° Ut C0U P' in 8 80 that the °P tical s y stem (amendment optical system) after changing 
mto the parallel flux of hght the abbreviation convergence flux of light, or the abbreviation divergence flux of light the divergence flux of light emitted from 

B t ILTV ft V° T Altl !, 0 K 8h 8 8 ' aSS ' enS ° r ^ ' enS made ° f resin is Sufficient as this lens 2 > ^ 'desirable to constitute from a 

glass lens which cannot be easily influenced by environmental variations, such as temperature. Moreover, in ordefto remove spherical aberration it i Tod 

™°nT ,denn8 . alens S,de as an a8 P henc surface configuration, the amendment optical system 3 - the both directions of horizontal scanning and vertical 

S3 *Zlt h a r a Z'r men f Vanat, ° n (,e T ratUre - } AIth °, U8h ^ f ° Cal l0Cati ° n gap "«Wh| humidity ,s amended (it mentions later for 
h?.; a' , a ?! « ?" r ' ne VT 86 ' ma8e format,on °P tlcal s y stem and shown in optical-path drawing developed at the flat surface of optical- 
path drawing developed at the flat surface of the (a) main'scanning direction of drawing 2 , and the direction of (b) vertical scanning The flux of light from the 
coupling lens 2 ,s converged .n the direction of vertical scanning (direction which intersects perpendicularly with space in drawing ), andlag fo^Ttl i 

S.?«v? 8 7Z fT," 8 f eCt '°" 38 8 ' 0n , 8 ' ,ne image " ear the de£leCtion reflector 5a of a " 8ht deflector 5 - & makihrfdni-shaft 5b of a motorln o 
a med al axis a hght deflector 5 ,s a rotating polygon (polygon mirror) which carries out a uniform revolution, and deflects The reflected light bundle by 

mSZ COn f nt '"f " ! 3r Ve ' 0City ^ theuniform revoluti O" of the polygon mirror 5. In addition, as a light deflector, a revolution unifacial 

Z til ™f 8 f h""^ 0f 1 a K rev h 0lutl0n > f c - ca " be s " ltab 'y used «her than a polygon mirror. The scan image formation optical system 6 is constituted 
from the example of drawmg 1 by two scan lenses 6a and 6b, and condenses the deflection flux of light from the polygon mirror 5 as a minute optical spot 

Z f^lT ° P T U Z ° f I 1 *? 03 " 'r S6S 6a - and , 6b 00 thC SCa " ' ayer 7 (with ima 8 e formation eqn'Pments, such as! laser beam printe and a d ^l copier 
an b S IZa i ° h0t ° conduc » or of a Photoconductivity etc. turns into a scan layer-ed>ed. In addition, the scan image formation optical system 6 
fro m roTh f r * the , comb,natl °n of two lenses but from one lens, or can also consist of three or more lenses. Moreover, it can also constitute 

,X TrSn T ,° ne ? T? 8 C ° n , C8Ve m ' rr0r Wit " a " ima8e formation °P eration ' ftheta mirror ' etc - Furthermore, when it constitutes the scan 
mage formation optical system 6 from two scan lenses 6a and 6b like drawing 1 , the lens made of resin of an aspheric surface configuration is used for one 

propel ftSSS pTo^) " % ^ °' ** *"* ^ ^ "'"^ ™ nmn S> and a " '-P rov « °f a uniform 

[0010] Next, the amendment optical system 3 which is the description of this invention is explained. Correcting lens 3a made of resin which has the 
anamorphic side ,n which both the amendment optical system 3 has negative power in a main scanning direction and the direction of vertical scanning as 
shown in drawing and 2, It consists of glass correcting lens 3b which has the anamorphic side (a cylinder side is included) which has forward power in the 
direction of vertical scanning at least. The temperature dependence of the curvature of this anamorphic side, coefficient of linear expansion, and aTefractive 
index ,s defined the optimal that an image formation location gap of the main scanning direction on the scan layer 7-ed in accordance with fluctuation of 
ZnT I and an ,maee forma tion location gap of the direction of vertical scanning should be amended good ~ 

EKi f ? 8 effeCt, veness is acQ - uired b y m aking the correcting lenses 3a and 3b of the amendment optical system 3 into an anamorphic side 

vertteal sTann.°ng ^ aCC ° mpanyln8 envi omental (temperature, humidity) fluctuation can be amended to the both directions of horizontal scanning and 

™"JS t" °wTa f8C ! Ca " ^ m , 8d u int ° 8 ^ SUrfaCe by Usins a " anamorphic side, this can be made into the datum clamp face and generating of the 
eccentricity which degrades optical-character ability is suppressed. 8 " 

re a A 7 n , a !! am ^ hiC S L de C8n be P v°a C SSed , T com P arat i vel y ea sily by a cut in recent years and development of a polish processing technique. Therefore, it can 
realize, without combining a cylinder side, the spherical surface, etc. like the former. ' 
[0012] Moreover, this invention does not carry out self-proving of the focal location gap of the scan image formation optical system 6 (scan lenses 6a and 6b) 
and enVl ; o ;m;ntal(temperature humidity) fluctuation by the amendment optical system 3 before deflectionreflector 5a of he po ygon mS 5 
£1 f« T ° fied ltS t elf 18 n0t am f nded fund amentally. Therefore, as for the curvature of field (deflection of the focal gap within 1 scan) of the scan 

fde'and ^nLT a lTl Ca H TT, ' ^.^^ ? deSir8b ' e ' S °' the eX8mple menti ° ned later > 88 a " anamorphic side (for example, a toro.dal 

nronertv^ i? fltSL til' m T F^^T ' opt'fa'-character ability, such as a curvature of field and a uniform property (linearity, ftheta 
property), is improved for the f,e Id configuration of the scan lenses 6a and 6b which constitute the scan image formation optical system 6. In addition the 

tSS^JS^S^ H S 8 r\ d8 L Side Where CUmtUre V vertica, - 8Cannin 8 cr °ss section (imagination cross'section which intersects 
perpendicularly with a main scanning direction) changes in a main scanning direction. 

S^^ j^V 8nd i, i . 8bt : scannin8 e q"ipm«=nt of a configuration of being shown in 2, as for the amendment optical system 3 which consists of 
1^5 3M °f reS ' n 8 Wh ' Ch h K 80 8n8 r rph ' C S,de ' and 8,888 correctin8 ,ens 3b whic h has an anamorphic side, holding to one by the attachment 
Scorrectin? ^ Sh ™vT7 u? T ' " C ° nStitUted S ° ^ le " 8 3made ° f resin 8 of the am ondment optical system 3 and 

3c?n ^?r?,n, 8 «f v T y bebeld t°onohy amendment optical-system unit 3c. Moreover, by constituting the appearance of amendment optical-system unit 
Lcommod^tLnl h ' T T lm8 3dof P l,n ths which have the slot of a V character configuration, along the above-mentioned slot, migration 
optfcTaxis O 01 8S 8 P' V0t8ble COnf ' 8uration in the directi on vertical to the direction of an optical axis in the direction of an 

EXwn in drawfne^ 0 '' 0 ^" 8 m6ritS ^ C ° nStitUting in 0ne the Correc,in8 len8es 3a and 3b which constitute the amendment optical system 3 from unit 

lVtert^^trnl^T 0 ^' ffr ( m S i. he u 4 * h P88e t0 the 2nd P fl8e and soan optical system in amendment optical system at the example mentioned 
onti^uL? xi k * W ' th,n ^ fi o d W , h,Ch mterSeCtS P er P end ioularly with an optical axis generates big wave aberration, and generates of an 

3c fte S 2S 1 8 1 T C I 6 " 5 3m8 ^ ° f reSln 8 ° f ^ amendm ont optical system 3, and glass correcting lens 3b to one by optical-system unit 
« When Z^l T hC 8mendment OP" 1581 svstem 3 o 8 " be attached, and it can stop beforehand at the time of adjustment (c\L 2) 

When attaching the amendment optical system 3 in optical-system unit 3c by considering unified amendment optical system as the configuration in which 
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' !51Sffid£n*" of an optical 3x18 is p0SSlble like d ~™ 1 • a fooal location gap of the Lord and the direction of vertical ™s can 

Adjustment of the optical-system whole system is attained, maintaining the wave aberration within amendment optical system by making unified 

STS TIT TT a r nf ' gUrat,0n P ' VOtable in 8 direction vertical to the directi °n °f an optical axis like draLg3 (claim 4) 8 
[0015] By the way, the dens.ficatior. of writing progresses in image formation equipments, such as a laser beam printer and a digital copier, and the high 
dens.ty wr.tmg exceeding 1200dp, (dots per inch) has been implementation-ized in recent years. In order to correspond to such densification it is necessary to 
m.nor-d.ameter-,ze the diameter of a spot of the optical spot on a scan layer-ed, and for that purpose, a raise in NA of optical system is required Sinw Sux 
of light which penetrates optical system by h.gh NA-ization becomes large, the wave aberration generated in that case affects the diameter^ an optical spo 
greatly, and when wave aberration .s too large, .t cannot narrow down to the optical spot of a minor diameter. So, as for the 1st [ at least 1 page of the 
anamorphic sides of two correcting lenses which constitute the amendment optical system 3, the Lord and the direction of vertical scanning are made to consist 
of this inventions .n the aspher.c surface. More specifically, the correcting lenses 3a and 3b which constitute the amendment optical system 3 beTome possible 
[ amend.ng wave aberration good ] by making ,t have the 1st [ at least ] page of the special toroidal side which has non-radii in a main scanning direction or the 
leS °L V H hv S ? anm " 8(c,aim ^Although the concrete example of amendment optical system is mentioned later, in an example, wave fberrat on is 
amended good by making the anamorphic side of the concave by the side of the optical incidence of lens 3made of resin a of amendment optical system 
coupling lens s.de) into • a spec.al toro.dal side. In addition, the wave aberration the case where the toroidal side of (a) usual radii is used for 2 anWphie 

nti J o n h"i 8V H y h 6 S °? e ° f Pt,C /' ,nc,de c nc t° f C ° rreCting lenS 3made 0f resin a of the amendment optical system 3, and at the time of using a (b) 
special toro.dal s.de .s shown, and, as for drawng 5 , by considering as a special toroidal side shows that wave aberration is amended good 

H£T' the f Xpre t SS,0 f n for s Pf clf Vjng the 'ens side configuration of the special toroidal side applied to the correcting lenses 3a and 3b of the above- 

H , t K ° P r Ca ' SyS,em 3 ^ thC S J Can ' enSeS 6a and 6b ° f ,he Scan ima 8 e formation °P tical s V stem 6 is explained. However, this invention is not 

di?ec?oi r / n^T S | S '° n - h TT^ 8 " ' e " S ^ C °° rdinate ° f Y and dirCCti ° n ° f Vertical scannin 8 is set to Z &* the coordinate of a main scanning ' 
d.rect.on [ / near the lens side ], and these zeros are taken to an optical axis. The general formula of a lens side is set to f(Y, Z) =fm(Y)+fs (Y Z) The field 

TlT? Z ! M h0 . r,Z0ntal ; scan " in g cross section (a lens optical axis is included and it is an imagination cross section parallel to a ma n scanning direction) 
conffr t ° H S ,S T 8 ^ n ° n " rad " COnfi g Urat,on here ' fm W ° f 1st term of the right-hand side of the above-mentioned formula expresses the 
configurat.on in a honzontal-scann.ng cross section, and fs (Y, Z) of the 2nd term expresses the configuration in the vertical-scanning cross section 
£?Cri S section which mtersects perpendicularly with a main scanning direction) in the location of coordinate: Y in a main scanning direction. 
[0017] Below, whenmak.ng distance of the mam scann.ng d.rect.on from Rm and an optical axis to Y and making [ the formula of a well-known non-radii 
Ami Am4°A^"S T of curvature n the horizontal-scanning cross section in an optical axis, ] Km and a high order multiplier into Ami, Am2, 

Am3, Am4 Am5, and for a cone constant by settmg the configuration in the above-mentioned horizontal-scanning cross section to fm (Y) the following 
polynomial I expresses by setting the depth of the direction of an optical axis to X • I0ll0Wln 6 

X ~ K 7n ? 7!r (Y ?^ ( Y;Z) , (1) u fm PO = ( YA2/ Rm)/[l+root {1-(1+Km) (Y/Rm)-2}] +Aml, Y+Am2, Y A 2+Am3, Y A 3+Am4, Y-4+Am5, andY-5+ When it 
is not 0 by (2) and (2) formula the oddth any of multiplier:Aml, Am3 and Am5, and .. they are, a non-radii configuration turns into an unsymmetrical 
ZS!? t°" 2 v mam S fu "T 8 eCtl ° n - ^ oreover > the eventh multiplier: Only in Am2, Am4, Am6, and .., it becomes the symmetry in a main scanning 

7V 7 7r vrf? ab °yf - men ' 10 "l d n0tat '° n ' " YA2 " eXpreSS6S " Y2 " and " YA3 " ex P resses " Y3 " M ° re ° ver - Above fs (Y, Z) is expressed as follows 
v^' 2; (Z 2andCs)/[1 r ° 0t { 1 -( 1+Ks )( Z - Cs ) A2 >] +F0+ Fl,Y+F2,Y A 2+F3,Y-3+F4,andY A 4+..-Z + G0+Gl Y+G2 Y-2+G3 Y-3+G4 andY*4+ 
?Z t * v + ^' 1TB YA3+H4 > 8ndYA4+ " " ZA3 + 10+n > Y+I2 ' YA2+I3 > YA3+i4 ' and ™ + ■• "Z A 4 + J0+J1, Y+i2, Y-2 + J3 y4?« andY^' ' - 

IV ^, K ^ Y t. K2 ' Y 2+K3 ' YA3+K4 ' andYA4+ • - ZA ° + • & Here Cs=d/Rs0) +B1, Y+B2, Y-2+B3, Y*3+B4, Y*4 + B5 andA* (4) KrfSo+ci' 

I. P 2 M 2+C Y ^ Y T C5 ' ^Ttt- 11 and " RS °" is the Paraxial radius of curvature in a vertical-scanning co^ZLmLZ&^xL 
x s Moreover the oddth coefficient B 1 of Y, B3, B5 .. When it is except zero any they are, the curvature in a vertical-scanning cross section becomes ? 

unsymmetneal to a main scann.ng d.rect.on. Similarly, when it is except zero any of the oddth multiplier of multiplier:Cl C3 and C5 Fl F3 F5 Gl G3 

Z th';hlw n i Y ntt°nT 8 TT f non ; radii .i hev are > the amount of non-radii of vertical scanning becomes unsymmetrical to a main scanning direction.' 
vsteml t^STl ^7 , ^^^ a 1 ne .-/-' nc • dence fe of correcting lens (lens made of resin) 3a by the side of the light source of the amendment optical 

system 3 .s made .nto the spec.al toro.dal s.de wr.tten by the above-ment.oned formula, and four lens sides of two scan lenses 6a and 6b of the scan image 

formation optical system 6 are made into the special toroidal side written by the above-mentioned formula 

K 1 fn K.5 thiS inVCnti0n ' Wh6 1 ^ SpaC l ng of ? lass ! ens 3b which has lens 3made of resin a which has an anamorphic side, and an anamorphic side is set 
to L in the hgh -scanning equpment of a configurat.on of being shown in drawing 1 -3 and the focal distance of the direction of vertical scanning of the 
amendment optical-system 3 who e system is set to fs, it is characterized by satisfying following condition:0.005<L/fs<0.1 (claim 6). Here if 0 1 of the unoer 

l7jlXt°IvZTTl T !JT " eX T ded ' " ° rd f r t0 amend the f0Ca ' gap by the -vironmental variation, since the distance between deflectioT 
reflector 5a of a light deflector 5 and the amendment optical system 3 becomes long too much, constraint of a layout is received. On the other hand since the 

be e Lte?dT r °t f t 1Cn L 3ma i e ° f reS '? 8 Wi " f beC ° me largC t0 ° mUCh if 0005 ° f 8 minimum is exeeeded, degradation of wave d^iSJi? 
example,?! ! isL/fs=Tc mV^O.Zt ^ ^ * °" ^ ^ ^ ^ ° PtiCa ' Sh ° Wn fa the b elow-mentioned 

[0019] Now in this invention light-scanning equipment of a configuration of having explained above, the result of having compared the amount of image 
surface fluctuate .mage formation location gap) and the image surface range of fluctuation of the Lord and the direction of vertical scanning the case 8 
™ P e n!lt re Canc t e ' lat, °" method > where the amendment optical system 3 performs temperature compensation, and when not performing temperature 
compensation (with no temperature cancellation) is shown in the following table 1 wnpwmure 



[0020] 
[A table 1] 
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[0021] 

taZSJnt C Z C .?aht e r mple , ° f ° PtiC ^' TT in the , n 8 ht - scannin 8 e 1 ui P ment <** configuration of having been shown below drawing 1 -3 is shown. 
intS&f f . K S sem ' CO r dUCt< : r laS6r and ,S Ium,nescence wavelength:655nm. The coupling lens 2 is a glass lens (FDWofThe single ball 

n S f ™.e S the f Ce H mem S er 7 a ff ° m alUmin , Um - 3 f ° Cal diStanCC 18 f= 22 0mm and 0ut 6° in 8 radiation "S" 1 is «* P aralIe ' A" of light In addition 
n th s example, make a field number 1 and outgoing rad.at.on side side into the field number 2 for the plane-of-incidence side of correcting lens 3made of re in 

number 7an n d oT " T^H ^"f"? ^ if" * *° ^ ° f *° ° Utg ° ing ' adiati ° n ° f th ' C0U P lin « lenS 2 int0 the field numoef u and le a fie d 
dent t „n J 8 T 8 - rad I atl T Sld f S ' de be th , C fie ' d " Umber 4 f0r the P'ane-of-incidence side of glass correcting lens 3b. Moreover, the field number of 

t^ss^ti a ; a oir scan ,enses 6a and 6b which constitute the scan image formati ° n ° pticai system 6 set a fie,d numb - to *> 7 > s > «* 9 

[0022] Deflection reflector 5a of the polygon mirror which constitutes a light deflector 5 is a flat surface, and is condensing [ natural ] point-infinity This 
tSSJ^Jt ST ? ° f S efle n 0n ^ torS: 11 iS thC ? PagC ^ 3n inradius:25mm *i»g. and they are revolution Medial- Js'b and a rflect^e spot 
£f, of the In . J '°Ak UX ° rl, «ht). The intersection location of the above-mentioned beam of light and deflection reflector when becoming the optical 
2 111 % IT f !k and 6b and ParaUel W3S l6ft dlS,anCe: la7mm in the above-mentioned optical-axis direction, and it is separated from it 
distance:22.69mm to the main scanning direction. Moreover, in the condition that the chief ray of the deflection flux of light becomes the optical axis of the 

whTcS 8 t 6b / nd T ^ ™ gk ; (namdy ' incident angle t0 3 *°^ on mirror > which this chief -y and the chief ray of t£ flux of liglt 

which carr.es out incidence to a deflection reflector from a light source side accomplish is 60 degrees. Moreover, a field angle is -38 - +38 degrees 8 

Sh £ 9^ wl° P , ^ SyStem 3 "" f °, Cal diStanCe: " correctin 8 lens 3a of resin is refractive-index:n=l .52716, by the field number it is f= 131mm 
ndel n=i lIX^tT^VH? ^ "'configuration, ^ 1 a A* surface. Moreover, glass'Jrrecting lens 3b is'refrlctive 

1 of the nitlon S' ^ frti nUmber ' f the 3rd pagC * S * t0r0 ' dal Slde of a convex ^"figuration, and the 4th page is a flat surface. Scan lens 6a by the 
fnenii Kft f 5 ^ **? ,m8ge k^' 0 " 0pt,cal system 6 is "**°tive-index:n=1.52716 in the product made of resin, and its 6th page isthe 
special toroidal s.de of a concave configurat.on, and a special toroidal side of a convex configuration with the unsymmetrical page [ 7th ] curvature of a 
vert.cal-scann.ng cross section by the field number. Moreover, scan lens 6b by the side of the scan layer 7-ed is refractive-index n=1.52716 in the product 
made of resin and the special toroidal side of a concave configuration where the curvature of a vertical-scanning cross section is [ the 8th page 1 
unsymmetncaL and the 9th page are [ the Lord and a vertical-scanning cross section ] special toroidal sides of the convex configuration of non-radii by the 
SSISS. UrVatUfe " ab0Ve - menti0ned here: The lens data of 0Ptie a ' astern to Rm, RsO, and fpacing x on an oVtica. axis are 

[0024] 

A field number Rm RsO x Correcting lens 3a 1 - 100.9 - 17.76 3.0 2 infinity infinity 1.0 Correcting lens 3b 3 100.0 15.0 3.0 4 infinity infinity 140 64 Deflection 

26 S? A mf ^ 72 l 6 ° I"" ' enS ^ 36 " 242 ' 186 242 337 31 572 7 - 83 064 138 908 81808 sca " lens 6b 8 -239.054 -78 986 854 9 T 2 18 790 

£ v [0025 i moreover " the above - resm - make - a correcting lens - three - a - the - one - a page - and - a scan - a lens - six - a - six - b 

- formula" 7™' t 7 "five" ' T " " ^ TV * ^ 7 8 ' enS " 8 fieW ~ a confi 8 ur ation - specifying - a sake - the above-mentioned 

a formula - (~ one ~) - (-- five --) - it can set - each - a multiplier - a value - the following - being shown . In addition, in each multiplier data shown 

b 0026] meanS nUmeriCal t8iI 8nd the nUm6riC V8 ' Ue f °" 0Wing U hang BEKI " of 10 > for exam P |e > "E-15" meanTXlS " 

!o C 1 , S n Pa , g ,t : i Vm1, Am2 ' Am3 ' Am4 > Am5 ' and • =0 B-2=-2.9712E-05 B4=-8.5101E-07 B6=4.1938E-09 CO=1.8861E+00 Cl=4 5792E-02 C3=-5 6507F 04 
I0=-3.0182E-05 Il=-9.6650E-07 I3=1.2955E-08 K0=- 1 .4683E-06 Kl=4.9604E-08 K3=1.2755E-08[0027] 5.6507E-04 

^<itw P » RR-f io^^^n^^L 70 ,^" 09 Am6=5 3962 E-12 Am8=-2.6877E-14 Aml0=3.2892E-18 B-2=-1.0850E-05 B4=4.4623E-09 B6=- 
1.4980E-12 B8=-1.1955E-1,5 B10=1.4318E-18 B12=-3.5225E-22 B14=-2.8072E-25 B16=1.3039E-28[0028] 

83701^ 

The 8th page . Am2=-9.0813E+00 Am4=-1.3697E-10 Am6=-1.0361E-12 Am8=-1.5020E-16 AmlO=-1.2669E-21 Aml2=-4 0301E-25 Aml4=5 7340E 30 

m7=-io5^ 

The 9th page : Am2=-7.4453E+00 Am4=-7.0557E-08 Am6=1.9461E-13 Am8=-1.3606E-16 Aml0=-5.2312E-21 Aml2=-2 0517E-29 Aml4= 2 4196F VI R 

S!;^ 2 - 2 ™- 11 B6-1.5740E-15 B8=-4.5789E-20B10=-3.8438E-24 B12=-7.4648E-28B14=-5 A?7E-32B16-1 fo24E-36 B1W 598^0 
C0-3.1492E-01 I0=3.1657E-06 Il=-1.3699E-09 12=1.2086E-10 13=4.1379E-12 14=3.0682E-13 I5=-7 2697E-15 16= T 1934&16 17M 3896E S 

nT7 Q , 2 o°ol 6E - 21 110= - 2 1378E - 24111 ^ 
I18=-K9700E-40K0=3.3658E-08K1=5.7068E^ 

which has the anamorph,c s.de wh.ch has forward power in the direction of vertical scanning at least and is installed between coupling optical system and a 
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?™5lr rcfl< !? tor That a r' ma8e fo ™ ation locati ° n 8 a P. of ^ main scanning direction on the scan layer-ed in accordance with fluctuation of environmental 
temperature and an .mage formation location gap of the direction of vertical scanning should be amended good The focal location gap accompanyino 
envronmental (temperature, humidity) fluctuation can be amended to the both directions of horizontal scanning and vertical scannfng by deZng the 

^S^^Z^u MK0{ ^ anamo ti c side of J he lens for the above - men tioned amendment > «* ««2 ZtSffSlt 

d«™ Zl ^ ^ ol n. P t ' Moreover since a" opposed face can be made into a flat surface by using an anamorphic side, this can be made into the datum ' 
clamp face and generating of the eccentricity which degrades optical-character ability is suppressed 

S! n „f11™He! i r figUr t ti0 *, n K° f above - mentioned J claim 1. by holding to one by the attachment component, the amendment optical system which 
ZSi SSl H , - t u anam0r 5 h,C S ' d ?.' and a g |ass ,ens which has a " anamorphic side can attach the wave aberration generated within 
amendment optical system, and can stop ,t beforehand in the hght-scanning equipment concerning claim 2 at the time of adjustment. In the light-scanning 
mentioned S »hT, \ f amendment optical system which was unified by the attachment component in addition to the configuration of above 
mentioned claim 2 can adjust beforehand a focal location gap of the Lord and the direction of vertical scanning, when attaching amendment optical system in 
an optical-system unit by having the structure in which migration adjustment in the direction of an optical axis is possible. In the light-scanning equipment 
ZZS tZ Y < ° f *» °P' "'-system whole system of it is attained, the amendment optical system which was SJfSSSS 

"h-S "J " t C °fT ratl t ° n of above-mentioned claim 2 maintaining the wave aberration within amendment optical system by having the 
Tf „7h i M adjustment m a direction vertical to an optical axis is possible. In addition to the configuration of above-mentioned clafms 1 2 3 

or 4 in the ''ght-scann.ng equipment concern.ng claim 5, the 1st [ at least ] page of the anamorphic sides of amendment optical system can amend wave 
lenTe J^no" £ I and the direction of vertical scanning consisting of the aspheric surfaces. In the light-scanningequipment concerning claim 6, 
when the spacing of the lens made of resin which has an anamorphic side, and the glass lens which has an anamorphic side is set to L in addition to the 
configuration of above-mentioned claims 1, 2, 3, 4, or 5 and the focal distance of the direction of vertical scanning of the amendment optical- ystem whole 
system ,s set to fs, by satisfy.ng cond,t,on:0<L/fs<0.1, wave aberration can be amended good and the optical spot of a minor diameter can be obtained 
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' * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. ' 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

SSSSS IIft S h d /S 8 i Sh0 T in8 W 1 *™ !: 8eSt8l r °u f tWs inVenti ° n ' and is the °P tical ar ^ngement explanatory view having developed and shown 
arrangement of the optical system wh 1C h constitutes l.ght-scanning equipment at the horizontal -scanning flat surface 

P 3 ""j wn g 3 " is the explanatory view of the optical-system arrangement on the optical path from the light source of the lieht-scannine eauioment shown in 

Er^gjj It ,s the perspective view showing an example ofa configuration of having unified the lens of amendment optical system 

£gl? 41 " 18 draWng Sh0Wm8 ,hC CUrV3tUre ° f fleId and Unif0rm P"*"** the time ° f »*» the scan image formation optical system shown in an 

a^SSidal ST 8 Sh0Wi " 8 ^ time ° f US ' ng 3 t0r ° idal SidC anam0rphiC ° f amendment ° pti0al SyStem > and the wave aberrati °" whe " 

[Description of Notations] 

1: Light source ■ 

2: Coupling lens 

3: Amendment optical system 

3a: The correcting lens made of resin 

3b: Glass correcting lens 

3c: Amendment optical-system unit 

3d: Plinth 

4: Plane mirror 

5: Light deflector (polygon mirror) 

5a: Deflection reflector 

6: Scan image formation optical system 

6a, 6b: Scan lens 

7: A scan layer-ed 

[Translation done.] ~ 
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